We evaluated the influence of pollen-based cues on the foraging decisions made by honeybees using a series of two-choice bioassays, performed within a highly controlled indoor environment. We examined behaviours related to the choice and collection of pollen by foragers among six floral species and three artificial substrates (pollen analogues). First, we evaluated the responses of honeybees to the odours produced by different pollens (or pollen analogues) and pollen lipid extracts. Honeybees displayed similar levels of preference to the odours produced by all pollen species over those of pollen analogues, with a similar pattern of response shown to their extracts. We then evaluated behaviours of foragers in response to variation in particle size, using soybean meal that was ground and sifted to create a hierarchy of particle size classes. Bees preferred particle sizes below 150 m, but the greatest response was shown for those particle sizes below 45 m. We also assayed the effect of varying protein content on the foraging decisions made by bees by mixing soy flour with different proportions of cellulose powder. Foragers, however, were incapable of discriminating protein content. We determined changes in the response of foragers to different levels of handling time using different sized screens through which bees were forced to crawl to reach an attractive pollen odour source. In these tests, pollen-seeking behaviours were seen to decrease with increases in handling time. When odour was presented simultaneously with other stimuli, it was the primary and overriding cue used by bees to select pollen. These results suggest that individual honeybee foragers do not discriminate among pollen sources based on intrinsic differences in quality, but instead evaluate cues that may increase their efficiency of collection and recruitment to such a food resource.
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The survival of a honeybee colony is vitally linked to its ability to collect sufficient quantities of food to rear brood and maintain adults. Pollen is the only protein source available to honeybees, and it also supplies other dietary requirements including lipids, vitamins and minerals. In temperate regions, colonies collect up to 55 kg of pollen per year (Winston 1987), a vast amount considering the average amount collected per foraging trip typically varies between 10-20 mg (Maurizio 1953; Winston 1987) . Foragers collect pollen from a wide variety of floral sources and have distinct preferences for some pollens over others (Nye & Mackensen 1965; Olsen et al. 1979; Jay & Jay 1984; Free 1993) . Although it is clear that honeybees posses the ability to discriminate among pollen types, the way in which they use pollen-based cues is poorly understood.
Honeybees primarily rely on visual and olfactory stimuli to locate flowers and their rewards (Butler 1951; von Frisch 1967; Backhaus 1993; Menzel et al. 1997) , with foragers having innate abilities to discriminate and retain certain colour cues more effectively than others (zu Oettingen-Speilberg 1949; von Frisch 1967; Menzel 1990) . In association with alternating nectar rewards, learned colour associations have been widely used to study foraging decisions made by A. mellifera (Waddington & Holden 1979; Wells & Wells 1984 , 1986 Giurfa & Nú ñez 1989; Wells et al. 1992; Banschbach 1994; Giurfa et al. 1994) . Also important as visual stimuli are floral shape or form (Free 1970; Anderson 1977a, c; Gould 1985; Lamb & Wells 1995) , pigmentation patterns (Anderson 1977b; Wehner 1981; Gould 1986; Petrikin & Wells 1995) and floral symmetry (Lehrer et al. 1995; Giurfa et al. 1996) . The presence of nectar guides, stamens and flower petal microtexture are additional cues used by honeybees to locate food when they are in close proximity to flowers, or after they have alighted (Daumer 1958; Free 1970; Kevan 1978; Barth 1985; Kevan & Lane 1985) .
